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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

This Report was prepared by Bechtel Power Corporation (Bechtel) expressly
and exclusively for the purpose stated in the Professional Services Agree-
ment between (1) Bechtel and (2) Smith, Currie & Hancock LLP (SCH) in its
capacity as legal representative of South Carolina Electric & Gas Company
and South Carolina Public Service Authority (fogether the Owners). Any use
of this Report (or any part thereof) for any different purpose is expressly not
authorized.

This Report includes materials based on Bechtel’s intellectual property (in-
cluding Bechtel know-how), as well as Bechtel’s industry experience and
knowledge. Any disclosure of any such material beyond SCH and the Own-
ers is not authorized.

Except where specifically stated to the contrary, the information contained in
this Report was provided to Bechtel by others and has not been inde-
pendently verified or otherwise examined to determine its accuracy, com-
pleteness or feasibility. In addition, the report relies upon certain assump-
tions which have been made. Any person’s unauthorized use of or reliance
on this Report or any information contained in this Report shall be at such
person’s sole risk.
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

In accordance with a Professional Services Agreement signed on August 6, 2015 between
Bechtel Power Corporation and Smith, Currie & Hancock LLP (SCH), Bechtel performed an
assessment of the Virgil C. Summer Nuclear Generating Station (V.C. Summer) Units 2 & 3
project. The objective of the assessment was to assist SCH and the Owners (South Carolina
Electric & Gas Company (SCE&G) and South Carolina Public Service Authority (SCPSA)) to
better understand the current status and potential challenges of the project to help ensure the
project is on the most cost efficient trajectory to completion.

The February 5, 20186, “V. C. Summer Nuclear Generating Station Units 2 & 3, Project
Assessment Report,” contains the results of Bechtel's assessment for each functional
area—project management, engineering and licensing, procurement, construction and project
controls, and startup.

This Schedule Assessment Report describes Bechtel's evaluation of the project construction
schedule to determine its most likely outcome. The schedule assessment is based on the
information, walkdowns, interviews, evaluations, observations, recommendations, etc. identified
in the Project Assessment Report. The current status of the project’s to-date performance and
percent complete by area were used as the starting point. Bechtel’s past performance (21
completed nuclear units) plus four new reactor projects in the planning phase were used as
predictive metrics for to-go activities.
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

The primary steps of the schedule analysis process are identified below.

1. A Level 2 baseline schedule was created from data included within the
Consortium’s Primavera P6 baseline file (January 2015) and the Consortium’s
published Level 1 summary schedule.

2. Current forecast bars were added from data included within the Consortium’s P86
current forecast file (July 2015) and the Consortium’s published Level 1 summary
schedule with status through July 2015.

3. A baseline version of bulk commodity curves for each major facility was created
from data included within the Consortium’s bulk curves.

The Consortium provided Bechtel the estimated bulk quantities for installation, as
well as the budgeted jobhours and performance to date by general account (such
as concrete, piping, and electrical; but no further breakdown). The Consortium
would not, however, share the unit rates. Without the unit rates, the Bechtel
estimate of the jobhours needed to complete the project was based on Bechtel’s
historical records and estimates of work activities observed during the
assessment.

4, A new “assessment forecast” was created within the newly created Level 2
schedule based on the following:

»  Near Term Civil/Concrete — Forecast start and completion dates were
identified based on walkdowns and assessments performed by Bechtel
construction personnel.

»  Near Term Steel — Forecast start and completion dates were based on
walkdowns and assessments performed by Bechtel construction personnel.

»  Above Ground Large Bore Piping by Area — Initially focused on placement of
the 10% forecasted completion mark by area making sure to account for
building predecessor logic and current forecast percent complete to-date.

€/ 101G abed - 3-0/€-2102 #19X00Q - 0SS - Wd 90:6 ¥ Joqualdas 810z - d3 114 ATIVOINOYLO3 13

»  Above Ground Small Bore Piping by Area — Set the 10% to 100% forecast
dates based on Bechtel's historical relationship logic with above ground
piping installation windows.

»  Cable Tray — Set the 10% to 100% forecast dates based on Bechtel's
historical relationship logic with above ground piping installation windows.
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

= Above Ground Conduit — Set the 10% to 100% start and completion forecast
dates based on Bechtel's historical relationship logic with tray installation
windows.

= Cable — Set the 10% to 100% forecast dates based on Bechtel's historical
relationship logic with above ground conduit and tray installation windows.

= Terminations — Set the 10% to 100% forecast based on Bechtel's historical
relationship logic with cable installations windows.

= Major Equipment Erection Durations — Bechtel's historical median durations
were used.

5. New assessment bulk installation curves were created with the to-go installation
windows set based on Bechtel's median historical sustained rates.

6. The newly created assessment “family of curves” was compared to Bechtel’s
recommended model. The “family of curves” is a chart containing all of the major
commodities scaled by percent complete. These commodities are then compared
against each other in relationship of project percent of time. A properly sequenced
project will represent itself in installation windows that follow a typical relationship.
The installation windows were adjusted as necessary to account for differences as
compared to Bechtel historicals.

7. Productivity factored hours were developed based on current performance and
input from Bechtel construction personnel by major account (site work, civil, piping
and electrical). The newly created unit installation rates were verified against a
current, equivalently-sized, Bechtel project.

8. The commodity installation curves were converted into craft hours based on the
assessed unit rates.

9. The assessed schedule and unit rate converted hours were used to create craft
manpower curves by craft type and facility.

10. Each major facility was reviewed for peak craft loading. Schedule durations were
extended where area saturation occurred.

€/ 10 g6 abed - 3-0/€-2102 #19X00Q - 0SS - Wd 90:6 ¥ Joqualdas 810z - d3 114 ATIVOINOYLO3 13

11. Key craft (pipefitters and electricians) unit stagger curves were created for 9, 12,
18, and 24 month staggers between units and evaluated for “best fit” and “most
achievable”.

12. The assessment manpower curves were converted into percent complete curves.
The planned percent complete per month values were compared to Bechtel
historical references.
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

13. The Consortium’s current startup schedule was reviewed. The heavily
concentrated “turnover and checkout” duration was increased from 12 months to
18 months to account for the following concern in the turnover system waterfall:

= 2015: 2 turnovers

*  2016: 44 turnovers (cumulative: 46)

s 2017: 475 turnovers - 86% of total

(cumulative: 521 or 94% of the total BIPs)

s 2018: 33 turnovers (cumulative: 554)

= 2019: 1 turnover (cumulative: 555)
The increased duration will allow for a more balanced split between years which
ultimately will create a more achievable schedule.

14. The 90% complete dates of each commodity to fuel load durations were set based
on Bechtel’s historical range data. This will ensure sufficient time to complete
startup activities.

15. The assessment schedule logic for the “energization” activity was tied to 65%
complete of terminations and the cold hydro activity was tied to 100% complete of
nuclear island large bore pipe completion.

16. As a secondary verification method, Bechtel's historical durations were compared
against currently forecasted durations driven by logic for the following areas:

s Energization to start of cold hydro

#  Energization to start of integrated flush

» Energization to start of hot functional testing
= Start of cold hydro to fuel load

# Fuel load to commercial operation date

17. Reconciliations for sustained rates by area, startup durations by unit, manpower
peaks by craft type, percent complete by unit, and overall project duration from first
concrete to commercial operation were developed.

18. A limited schedule probability assessment was performed using the Primavera
Risk Analysis software. This probability assessment was used to identify the
contingency value needed to increase the probability of outcome to the 75"
percentile level.

Strietly Confidential io Beehiel, SCE&D, and SUPSA, Pagel g
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

s Because of time limitations, the probability assessment was only
performed on the critical path and the top 4 near critical paths.

= A typical 1,000 iteration Monte Carlo approach was used.

= Minimum/maximum windows were identified from Bechtel historicals and
input from senior construction personnel on the assessment team.

= Minimum/maximum historical bulk installation rates were used as a
secondary verification method.

s Only preferential logic was considered.
s |dentification of required contingency was for assessment purposes only.

A more robust probability assessment approach would be needed before finalizing
any changes to the project baseline target schedule.
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

The primary bases and assumptions for the schedule analysis are identified below.

1.

10.

Bechtel’s historical reference data includes 21 completed nuclear units and four
new reactor projects currently in the planning phase. (It is noted that past nuclear
power plants were constructed in accordance with 10 CFR 50 construction permits
and not 10 CFR 52 combined licenses.)

Turbine generator erection duration is based on Bechtel's average historical
installation durations.

All activities are worked on a 48 hour work week. A second shift is assumed at 20%
of overall directs.

During the current civil phase of the work, there are significant productivity impacts
resulting from engineering and procurement issues. The impacts during the bulk
installation of piping and electrical commodities are not expected to be as
extensive; however, some impacts due to future engineering and procurement
issues were included when developing the median case schedule.

Sufficient quantities and quality of craft are available to support project staffing
needs up to a maximum of 3,700 craft.

Engineering changes will not affect material availability to support construction
installation dates.

All modules and materials will be delivered to support construction installation
dates.

Preventative maintenance will keep equipment operationally ready for installation.

The schedule has been developed to avoid craft area saturation levels by building
and elevation.

The typical historical bulk installation sequence has been altered to account for the
following:

s The north side of the auxiliary building is exclusively electrical commodities
which allows for an almost parallel start with piping commodities which are
primarily located in the south half.

s The north side of the annex building is 80% electrical commodities which
allows for an almost parallel start with piping commodities. The south side
of the building is mixed and will follow the typical bulk installation sequence.

Strietly Confidential io Beehiel, SCE&D, and SUPSA, Page ] 6
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

11. The Consortium’s bulk commodity estimates by building were used for concrete,
steel, large bore piping, small bore piping, cable tray, conduit, and cable with one
exception. The Consortium’s estimates for conduit and large bore piping in the
annex building were not used and are considered unreliable. Schedule extensions
to account for these high annex building quantities were not included. The
Consortium is in the process of validating these quantities.

12. The Consortium’s recovery schedule for shield building installation was being
finalized during the assessment and was not available for review. Because of the
predicted schedule duration increases in other areas of the integrated schedule, it
is assumed that the shield building will not remain on the critical path.

13. The assembly and issuance of work packages will support the construction
schedule to ensure work fronts are not limited.

14. There are no construction equipment limitations.
15. The indirect-to-direct craft ratio is reduced significantly from its current ratio of 1.3.
16. ITAAC closures do not impact the critical path.

17. Licensing issues (e.g., the need to obtain prior NRC approval of license
amendments) do not limit work fronts or enter the critical path.

18. Cyber security issues do not affect the critical path.

19. Simulator and operator qualifications do not affect the critical path.

€/ 0 96 abed - 3-0/€-2102 #19X00Q - 0SOS - Wd 90:6 ¥ Joqualdas 810z - d3 114 ATIVOINOYLO3 13
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V.CL Summer Nuelesr Generating Station Units 2 & 1 | Schedule Assessment Report February 5. 2016

Based on Bechtel's assessment, the Consortium’s forecasts for schedule durations, productivity,
forecasted manpower peaks, and percent complete do not have a firm basis and the current
schedule is at risk.

The results of the schedule analysis are identified below:

= The to-go scope quantities, installation rates, productivity, and staffing levels all point to
project completion later than the current forecast. Bechtel's assessment, based on certain
assumptions, is that the Unit 2 and Unit 3 commercial operation dates (CODs) will extend
as follows:

Current COD June 2019 June 2020
Adjustment 18 to 26 months 24 to 36 months
New COD Dec 2020 to Aug 2021 June 2022 to June 2023

= The critical path will change from shield building installation to a more typical critical path
for power plant projects that includes bulk commodity installations through overall project
checkout and testing/startup.

# |ncreasing schedule confidence to 75% increases the schedule duration by 8 months
(included in the 26 months for Unit 2 and the 36 months for Unit 3).

#=  The stagger between the Units 2 & 3 commercial operation dates is extended by 6 months
(from the current 12 months apart to a recommended 18 months apart).

#*  The peak monthly construction percent complete is reduced from 3.1% to a lesser, more
realistic, percentage.

#=  The primary checkout window is extended by 6 months (from the current 12 months per
unit to a recommended 18 months per unit).

= The total craft population is increased by 25% to approximately 3,700. At peak, 850
pipefitters and 730 electricians will be required.

+  The bulk installation windows are increased by a minimum of 30%.

Figure 1 provides the assessment Level 1 summary schedule. Both the Consortium and the
Bechtel assessment schedule activities are shown for comparison. (Figures are located starting
on the next page.)

Figures 2 through 5 provide the mid forecast family of curves for Unit 2 total, nuclear island,
turbine island, and balance of plant, respectively.
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Figure 6 shows the Unit 2 craft manpower and percent complete curves. Figure 7 shows the Unit
2 head count by craft (not including subcontract hours). Figure 8 shows the Unit 3 craft manpower
and percent complete curves.

Figure 9 shows the Unit 2 and 3 direct and indirect manpower curves for 12, 18, and 24 month
staggers between units. Figure 10 shows the Unit 2 and 3 percent complete curves for 12, 18, and
24 month staggers between units.
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